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Title of the Invention: Z-SHAPED OPTICAI^PATH OPTICAL SYSTEM 

(translation of page 3, line 2 from the bottom of left upper column through 

10 page 4, line 5 of left upper column) 

By the way, in a device such as a copier of the above-mentioned 
example incorporating Z-shaped optical-path optical systems 1 to 4, in order 
to minimize the Z-shaped optical-path optical system by reducing its 
occupation space, it is possible to make the Z-shaped optical-path to be thin, 

15 that is, to compress the height of the Z-shaped optical-path as low as 

possible. For this purpose, as shown in Figure 2, in which an optical axis 
connecting a first mirror 1 and a second mirror 2 and an optical axis 
connecting a third mirror 3 and a fourth mirror 4 are disposed as dose as 
possible. 

20 However, when such a thin type Z-shaped optical-path is employed, 

as shown in a shaded portion of Figure 2, the influence of stray hght U 
directly entering from the first mirror 1 to the fourth mirror 4 is increased. 
The problem in that the influence of such stray hght is increased is inevitable 
in the Z-shaped optical path optical-system as long as the mirror has width. 

25 In the copier shown in this Example, such a problem may cause the 
deterioration of the quality of the copied images. 

In general, as a means for shielding stray hght, a slit may be provided 
in the optical path. However, in the Z-shaped optical-path optical system 
which is thin and in which the second and third mirrors 2 and 3 move in 

30 accordance with the change of the magnification, it is difficult to fix the slit in 
an optical path so as to shield all the stray hght not interfering the returning 
optical path which are close to each other, not entering the motion track of 
the movable mirrors 2 and 3, and directly entering from the fijfst mirror 1 to 
the fourth mirror 4. In particular, like the copier of this example in which 

35 the Z-shaped optical-path optical system is used also as a book mode 

exposure system, it is extremely difficult to form a sht for shielding stray 
hght in the optical path as mentioned above. 

It is an object of the present invention to make this kind of optical 



1 



system to be compact and, furthermore, to make a device using this kind of 
optical system to be compact by solving the problem about the 
above-mentioned stray Hght with a simple configuration without causing 
other problems. 

5 That is, in the above-mentioned Z-shaped optical-path optical 

system as shown in Figure 2, the first and second shielding plates A and B 
are respectively fixed to the upper ends of the third mirror 3 and the fourth 
mirror 4 so that they are protruded toward the front; and the protruding 
lengths la and lb of the first and the second shielding plates A and B are set 

10 relatively to each other so that among the stray Hght U directiy entering from 
the first mirror 1 to the fourth mirror 4 surface, a part of the stray Hght L'b 
entering the substantially upper half area of the fourth mirror 4 surface is 
shielded by the second shielding plate B and the stray Hght L'a entering the 
substantiaUy lower half area is shielded by the first shielding plate A, 

15 respectively, and thus aU of the stray Hght L' entering the fourth mirror 4 
surface are shielded. 

La . B shows a common shielded Hght region (overlapped region) of the 
first and second Hght shielding plates for compensating the change in the 
shielded region of the shielding plate A in accordance with the movement of 

20 the third mirror 3 and the movement of the first shielding plate A. 

That is, with the above-mentioned configuration, the first and second 
Hght shielding plates A and B actuaUy may have short protruded lengths 1a 
and 1b, respectively. Furthermore, the protruding directions are 
substantiaUy in paraHel to a returning optical path of the Z-shaped optical 

25 path, and the first shielding plate Amoves together with the third mirror 3 
substantiaUy in the same direction as the direction of the optical axis of the 
third mirror 3 when the third mirror 3 moves. Therefore, even if the 
Z-shaped optical path is made to be as thin as possible and even if the first 
shielding plate A moves together with the third mirror 3, in a regular 

30 Z-shaped optical path, the optical path is not shielded by the presence of the 
first and second shielding plates A and B, and the movement range of the 
movable mirror is not Hmited. Furthermore, when copying at the same 
magnification and when copying at variable magnification by moving the 
locations of the second and third mirrors 2 and 3, aU the stray Hght L' 

35 entering from the first mirror 1 to the fourth mirror 4 can be weU shielded by 
the coUaboration of the first and second shielding plates A and B. 
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(54) Z-SHAPED OPTICAL-PATH OPTICAL SYSTEM 

(57) Abstract: 

PURPOSE: To reduce the whole size of a device by fixing 
light shielding plates, projecting forward, on the upper 
sides of the 3rd and 4th mirrors of a Z-shaped optical- 
path optical system and by occluding stray light 
incident from the 1 st mirror directly to the 4th mirror. 

CONSTITUTION: A Z-shaped optical-path optical system 
is miniaturized by reducing its occupation space. For 
this purpose, the optical axis connecting the 1st mirror 
1 and 2nd mirror 2 and that connecting the 3rd mirror 3 
and 4th mirror 4 are put closer as much as possible and 
on the upper sides of the 3rd mirror 3 and 4th mirror 4, 
light shielding plates A and B are fixed projecting to 
in front of the mirrors. Consequenty, a thin Z-shaped 
optical path where the two light shielding plates A and 
B occlude stray light U incident from the 1st mirror 1 
directly to the 4th mirror 4 is formed and the whole 
size of the device is reduced. 
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